Background: Low-risk differentiated thyroid cancers may, according to the American Thyroid Association (ATA) 2015 guidelines, be managed initially with lobectomy. However, definitive risk categorization requires pathological assessment of the specimen, resulting in completion thyroidectomy being recommended when discordance between preoperative and postoperative staging occurs. This study sought to establish the expected rate of completion thyroidectomy in patients with papillary thyroid cancer (PTC) treated by lobectomy. Conclusion: Although many patients may be treated adequately with lobectomy, just under half would require completion thyroidectomy. Further work is needed on preoperative risk stratification but, before this, total thyroidectomy remains the treatment of choice for low-risk 1-4-cm PTC in the hands of high-volume thyroid surgeons who can demonstrate low complication rates.
Introduction
The incidence of differentiated thyroid cancers (DTCs) has increased in recent decades 1 . A trend towards more conservative surgical treatment has gained traction, driven by low mortality associated with this condition, combined with concern about complication rates and the desire to avoid lifelong treatment with thyroxine 2, 3 . There are, however, conflicting views on the ideal extent of surgery and its effect on long-term outcomes 4, 5 . The American Thyroid Association (ATA) guidelines of 2015 2 recommend thyroid lobectomy as a viable treatment option in low-risk DTC, representing a significant shift away from the 2009 ATA guideline 6 . Low-risk DTCs are defined as being less than 4 cm in size with no evidence of angioinvasion, local invasion or lymph node involvement. Thyroid lobectomies were previously recommended only for small (less than 1 cm) unifocal lesions, and total thyroidectomy for all lesions of 1 cm or larger. Although lesion size and the presence of lymph node metastases can be assessed before surgery, other features that are indications for total thyroidectomy, such as angioinvasion and local invasion, are apparent only at histopathological analysis of the surgical specimen. Completion thyroidectomy is therefore necessary in the subset of patients undergoing lobectomy for preoperative 'low-risk' DTC that is then found to contain other features on histology.
Proponents of more conservative surgical approaches cite the need to account for differing complication rates from surgeons of all skills sets as reasons to change guidelines 2, 3, 7 . This swing away from potential overtreatment, in a bid to avoid complications from surgery that is not necessarily life-prolonging, may now be resulting in the reverse, leading to undertreatment of DTC initially labelled as low risk 8 .
PTC comprises 85 per cent of all DTCs and is associated with the best prognosis for all thyroid cancer subtypes 2, 9 . Although other authors 8 have examined the rate of completion procedures for DTC in general, the rate of completion procedures for PTC has not been investigated specifically. This study therefore sought to assess the rate of lobectomy and subsequent need for completion thyroidectomy for PTC, based on the 2015 ATA guidelines, in a cohort of patients treated in a high-volume, university department of endocrine surgery.
Methods
Following appropriate ethical review board approval, data were drawn from the prospectively developed database of consecutive patients undergoing surgery in a university teaching hospital department of endocrine surgery performing over 1500 procedures (thyroid, parathyroid and adrenal) per annum. All patients with PTC whose preoperative risk factors would have rendered them suitable for lobectomy according to the 2015 ATA guidelines 35(B) 2 over a 5-year interval (from January 2013 to December 2017 inclusive) were included. Demographic data, type of surgery performed, any postoperative complications and final histopathology were analysed.
Patients were diagnosed using fine-needle aspiration biopsy, and staged by an endocrine surgeon based on clinical examination and imaging with one or more of ultrasonography, CT or MRI. Routine prophylactic ipsilateral central compartment dissection (pCND) was performed in all patients, based on the potential for reduction in the rate of local recurrence and avoidance of reoperation as set against a low morbidity for the procedure in this unit 10, 11 . The presence of BRAF V600E mutation or microscopic extrathyroidal extension was not considered an indication for total thyroidectomy.
All patients in the database with a final diagnosis of PTC were included, and suitable patients selected using the following exclusion criteria: tumour size less than 1 or greater than 4 cm, invasion into surrounding structures, clinical or radiological lymph node metastases, and Bethesda I-IV aspiration biopsy result.
Outcomes
The primary outcome measure was concordance between the ATA 2015 initial recommendation for lobectomy and the final recommendation based on histopathology: no further surgery or completion thyroidectomy. The presence of histological features leading to an intermediate-risk classification according to the ATA 2015 guidelines 2 would usually attract a recommendation for treatment with radioactive iodine (RAI) at this institution and therefore requires completion thyroidectomy to facilitate this. These intermediate-risk features are as listed in Table 11 of the ATA guidelines: angioinvasion, local invasion (minimal extension into perithyroidal soft tissue or sternohyoid muscle), five or more positive central compartment lymph nodes or positive lateral compartment lymph nodes.
A secondary analysis was performed to establish whether any preoperative factor was able to predict the requirement for completion thyroidectomy. Preoperative factors assessed were age, sex, family history and tumour size.
Statistical analysis
The demographics and primary outcome measure of concordance between the ATA 2015 initial and final treatment recommendation were expressed using simple descriptive statistics: median (range), and percentage concordance versus rate of completion thyroidectomy. The secondary analysis was performed using simple bivariable correlation and multivariable logistic regression. All statistics were calculated in SPSS ® version 24 (IBM, Armonk, New York, USA).
Results
Some 750 patients who underwent thyroidectomy between 1 January 2013 and 31 December 2017 were diagnosed with PTC as the primary pathology on histology. Fig. 1 shows the selection of patients who would have been suitable for lobectomy according to the 2015 ATA guidelines. Of these, nine were excluded owing to gross invasion based on preoperative imaging or perioperative findings. Of the remaining 741 patients, 499 (67⋅3 per cent) had a preoperative aspiration biopsy result of Bethesda V or VI and 358 (47⋅7 per cent of all PTCs) were also between 1 and 4 cm in size. Preoperative evaluation identified 83 patients who had lymph node metastases present on clinical examination or imaging, leaving 275 whose tumours would have been classified as low risk and been eligible for lobectomy as the initial management, representing 36⋅7 per cent of all PTCs.
Median age in this low-risk group was 51 (range 19-84) years and 228 patients (82⋅9 per cent) were women. Median Bethesda V or VI cytology n = 499
Total PTC on final histology n = 750
Tumour size 1-4 cm n = 358
Elligible for lobectomy n = 275
Excluded n = 251 T4 tumour n = 9 Other cytology on FNA n = 242 Excluded: tumour < 1 or > 4 cm n = 141
Excluded: lymph node metastases present before surgery n = 83 Complication rates were low. A single patient developed a haematoma requiring surgical evacuation, there were eight temporary palsies of the recurrent laryngeal nerve (2⋅9 per cent) and two recurrent laryngeal nerves were sacrificed owing to involvement with advanced tumours (both T3 N1a). There were no inadvertent permanent recurrent laryngeal nerve injuries. All patients were managed with prophylactic oral calcium in the immediate postoperative period, with four developing permanent hypoparathyroidism (1⋅5 per cent).
There were three local recurrences in the cohort. These included two patients who would have been stratified as low risk and potentially offered hemithyroidectomy according to the ATA guidelines, and one stratified as intermediate risk. One of the low-risk patients underwent hemithyroidectomy as the initial surgery and subsequently required completion thyroidectomy. Fig. 3 shows the incidence of features leading to a recommendation for completion thyroidectomy by increasing tumour size. Simple bivariable analysis of the association between age, sex, tumour size, family history and the aspiration biopsy result (whether Bethesda V or VI) and the final recommendation showed that patient age had the greatest correlation with recommended outcome (R = 0⋅105), but this was not statistically significant (P = 0⋅081). No statistically significant correlation was found between the final recommendation and any other variable. All variables were then entered into a multivariable logistic regression model; again, age came the closest to statistical significance (B = 0⋅015, P = 0⋅088) but no statistically significant independent predictor of the need for completion thyroidectomy was found.
Discussion
The change in guidelines away from total thyroidectomy to lobectomy has been a topic of much debate for several reasons. Interpretation of the data that led to the change has been questioned. Emphasis on survival as the primary outcome measure neglects the issue of local recurrence; this is arguably of greater importance in lower-risk cancers as there is concern that, in a bid to avoid potential overtreatment, the reverse will occur. Even if survival is not significantly affected, an increase in local recurrence may be seen in the coming years. The logic of avoiding complications by reducing the extent of surgery loses sight of the fact that complication rates differ between lowand high-volume surgeons. Finally, reoperation for completion thyroidectomy in the short term and reintervention for local recurrence in the longer term may nullify any benefit from avoidance of immediate complications.
The change in ATA guidelines was based on studies 12,13 that used multivariable analysis from large population studies showing no survival benefit from total thyroidectomy over lobectomy. This contradicted earlier studies using the same data 4 , highlighting the lack of consensus on the appropriate surgical management for this group. Studies arguing against total thyroidectomy have not included data on local recurrence, and an inherent limitation in large database studies is selection bias for either procedure. Considering the indolent nature of DTC, the impact of these changes may not be apparent for some time yet 14 .
Proponents of lobectomy cite the avoidance of serious complications (recurrent laryngeal nerve injury, hypoparathyroidism) and obviation of the need for lifelong thyroxine as justification for this approach 3 . A reduction in the occurrence of such complications in lobectomy compared with total thyroidectomy has been demonstrated for both low-and high-volume thyroid surgeons, although the risks are significantly lower when the procedure is performed by a high-volume surgeon 15, 16 . In this study, although 92⋅0 per cent of patients had actually undergone total thyroidectomy with routine pCND, permanent complications affected only 1⋅5 per cent. Conversely, among those going on to require completion thyroidectomy, the risks conferred by two hospital admissions 17, 18 , two general anaesthetics 19 , and the associated psychological stress to the patient and family should not be neglected. The likelihood of completion thyroidectomy ultimately being recommended is therefore of paramount importance when discussing the optimal initial treatment option with patients. The argument for avoidance of thyroxine is not supported by patient-reported quality-of-life studies 20 , and the fact that the lifetime prevalence of hypothyroidism requiring thyroxine is around 5 per cent and is increased anyway in those undergoing lobectomy 21 .
The advocacy for total thyroidectomy is linked to administration of iodine-131, facilitation of monitoring with serum thyroglobulin (TG) and analysis of the contralateral thyroid lobe for other foci of disease. Although the benefit of iodine-131, whether for remnant ablation or cancer therapy, has been shown in an unselected retrospectively analysed cohort 22 , subsequent assessment of the benefit in patients with low-risk cancers has not been proven 23, 24 . However, it is also unclear for the intermediate-risk groups 25, 26 . Data on RAI administration in this study cohort were not complete; however, the overall rate over the study interval for 1-4-cm PTCs was 36⋅3 per cent (272 of 750 patients). Further evidence regarding the efficacy of RAI remnant ablation in lowand intermediate-risk PTC, and changes in indications for postoperative RAI may provide a better justification for lobectomy versus total thyroidectomy in the future.
The use of serial serum TG measurement for post-treatment monitoring has been debated. Although pCND does not necessarily increase the rate of athyroglobulinaemia, TG is certainly not a meaningful marker in the presence of a remnant lobe 6, 10, 11, 27 . The cost of serial ultrasound imaging after lobectomy may exceed that of total thyroidectomy and serum TG follow-up. Two studies 14,28 using predictive modelling both concluded that total thyroidectomy, even in low-risk disease, was superior. It is accepted that these models will be affected by the frequency of imaging; the optimal interval as yet remains unknown.
Analysis of the contralateral lobe for occult carcinoma is another potential benefit of total thyroidectomy. Rates as high as 47 per cent have been reported 29 and are of relevance, given that bilateral PTC has consistently been shown to be associated with a more aggressive course than unilateral disease 30, 31 . The rate of completion thyroidectomy in this study was over 40 per cent, more than twice the 19⋅5 per cent rate in the cohort study of all DTCs 8 . Reasons for this may be exclusion of incidental PTCs (only those with preoperative cytology results of Bethesda V-VI were included), and the use of routine ipsilateral central compartment clearance, increasing the pick-up rate of N1a disease which would favour 131-iodine RAI and therefore completion thyroidectomy. Angioinvasion was seen in 25⋅8 per cent of patients in this cohort and only 12 per cent in that of Kluijfhout and colleagues 8 . The exact reasons for this difference are not known, but may relate to exclusion of follicular thyroid cancer and incidental PTC.
Variability in the expected rate of completion thyroidectomy and complications specific to an individual unit and surgeon highlight the difficulties in creating guidelines to cater for DTC managed in diverse settings. It is admirable that the ATA has sought to protect patients from the complications of unnecessary operations; however, using guidelines to encourage the low-volume surgeon to perform a lower-morbidity operation for DTC is only one way to achieve this. This study highlights the importance of surgeons understanding the characteristics of their own patient cohort, their individual complication rate and patient attitudes towards completion thyroidectomy, along with complications in each scenario and implications of lobectomy or surveillance, when selecting the most appropriate surgical option in low-risk patients.
In the future, preoperative molecular analysis may assist in more accurate preoperative risk stratification and decision-making but, in the meantime, guidelines such as those provided by the ATA should be applied flexibly to reflect differing circumstances of providers and patients. Further work on decision analysis based on the relative merits of the two approaches and patient preference may also be of benefit 14, 28 .
